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ABSTRACT

Background: Atrial arteries arise from the right and left circumflex coronary arteries and they may be
accidentally occluded during percutaneous coronary angioplasty; however, this complication is not well
known. The aim of our study was to analyze the incidence and risk factors of accidental atrial branch occlusion
(ABO) during elective angioplasty.
Methods and Materials: Clinical records and coronary angiography of 200 patients undergoing elective
angioplasty were retrospectively analyzed. Atrial branches were identified and in each vessel we measured
the luminal diameter, flow grade, and the location of atherosclerotic plaques. Patients were allocated either
into the ABO group if atrial branch flow fell from TIMI grades 2-3 to 0-1 after procedure or in the non-ABO
group if TIMI flow was preserved.
Results: Atrial branch occlusion occurred in 43 (21.5%) patients. The atrial branch diameter was larger in non-
ABO than in ABO group (1.29 mm, SD 0.33 versus 0.97 mm, SD 0.22, p = <0.0001). Plaques at atrial branch
origin were present in 93% of ABO group, only in 31.8% of non-ABO (p < 0.0001). Predictors of ABO were a
cut-off vessel diameter of 1.00 mm (ROC 77% sensitivity and 67.5% specificity, p < 0.0001), the presence of
atherosclerotic plaque at the ostium of atrial branch and maximal inflation pressure during stenting.
Conclusions: The occurrence of ABO is frequent after elective angioplasty of right or circumflex coronary
arteries in an experienced interventional center. Risk factors were the diameter and the presence of ostial
plaques in the atrial branches, and the maximal inflation pressure during stenting.

© 2013 The Authors. Published by Elsevier Inc. Open access under CC BY-NC-ND license.

1. Introduction

that PTCA of lesions located at the right or circumflex coronary arteries
could lead to an accidental atrial branch occlusion (ABO). However, the

Side-branch occlusion (SBO) of coronary arteries arising from an
atherosclerotic coronary segment may happen during percutaneous
coronary angioplasty (PTCA) [1-3]. Accidental occlusion of atrial
coronary branches could also occur after PTCA (see Fig. 1), but the
incidence of this complication is unknown. Atrial arteries arise from
the right and circumflex coronary arteries and extend through the
atrial myocardium to supply both chambers. It is therefore conceivable
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incidence and risk factors related to this complication have not been
systematically analyzed and only one study reports the incidence of
occlusion of sinus node artery in patients undergoing right coronary
angioplasty [4]. The clinical relevance of ABO is not well established.
There is indirect evidence from clinical and necropsic studies [5-11] to
support the hypothesis that, like it occurs during ventricular
myocardial ischemia [12-14], atrial myocardial ischemia secondary
to ABO might lead to mechanical atrial dysfunction, increased electrical
vulnerability to atrial arrhythmias, and late structural remodeling.
The aim of our study was to analyze the incidence of accidental
ABO during elective PTCA of the right and circumflex coronary arteries
in an experienced coronary interventional center. Moreover, we
compare the clinical profile and technical procedural characteristics in
patients with and without accidental ABO after elective PTCA.

2. Materials and methods
2.1. Study population

From a total number of 2149 PTCAs performed between January 1,
2009 and February 28, 2011 in our institution, we retrospectively
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Fig. 1. An illustrative case of atrial branch occlusion after elective percutaneous transluminal coronary angioplasty. Panel A shows an atrial branch (Ab) arising from the proximal
segment of the right coronary artery (RCA), before the intervention. Panel B shows occlusion of the atrial branch after stent implantation in the RCA.

reviewed the 845 consecutive elective procedures involving the right
and circumflex coronary arteries. Therefore, we finally include the 200
patients in whom the placement of the stent could interfere the atrial
branch flow. This could happen when a) the treatment of target lesion
forces to place the stent across the origin of atrial artery, or b) the
distance between the extreme of the stent and the origin of atrial
branch is less than or equal to 5 mm assessed by Quantitative
Coronary Assessment (QCA) software (Philips Allura Xper FD 10). In
order to facilitate the use of our data in future prospective studies
addressed to determine the clinical consequences of isolated atrial
ischemia, patients submitted to PTCA in the setting of acute
myocardial infarction were not included.

2.2. Study protocol

All patients were admitted to the hospital at least 1 day before the
intervention. In all cases the clinical history, physical examination, 12-
lead ECG, routine blood test, and myocardial markers were collected
retrospectively whenever available. We also registered the type of
vascular access, the indication for angioplasty, the need for predilata-
tion or postdilatation, and the characteristics of the implanted stent.
All patients gave written consent prior to coronary intervention.

2.3. Angiographic analysis

Coronary angiography was reviewed by two interventional
cardiologists. All frames were calibrated with the tip of the catheter
as a reference guide before contrast injection. Two orthogonal
projections were used before and after stent implantation. Whenever
a patient had two or more atrial branches arising from the same
coronary artery, we selected for this study the largest branch. In each
coronary segment, we measured the luminal diameters and the
percentage of stenosis using the QCA. The coronary artery flow was
qualitatively evaluated using the TIMI score [15]. Patients were
divided into two groups according to the loss or preservation of the AB
flow at the end of angioplasty. ABO group were those patients in
whom the AB flow fell from TIMI grades 2-3 to 0-1 after the
procedure. Non-ABO group were those patients in whom the baseline
TIMI was normal and did not change after PTCA. We also evaluated the
length of the coronary lesion and the plaque composition character-

istics according to the American College of Cardiology/American Heart
Association (ACC/AHA) classification [16]. In each AB, we specifically
analyzed the presence of atherosclerotic plaques, maximal luminal
diameter, and TIMI flow before and after the PTCA. To assess the
spatial relationship between the location of the target atherosclerotic
plaques for PTCA and the output of the AB, we followed the Medina's
classification [17].

2.4. Data analysis

Due to the variety of stent models implanted in this series of
patients, the influence of a given model on ABO could not be
specifically analyzed and therefore we created the variable
“Bare-metal stent (BMS) versus drug-eluting stent (DES)” to asses
statistical differences.

Descriptive analyses were performed at the first step. Categorical
variables were described by frequencies and percentages and
statistical differences were analyzed using a 2 x 2 table test and
the y? test. Continuous variables were described by the mean +
standard deviation and statistical differences were analyzed using
the Student's t test in the case of a normal distribution. A
multivariable logistic regression model was performed, adjusting
for the covariates statistically significant at the univariable analysis
(p value less than 0.20 as a criterion of entry into multivariate
analysis), to identify independent predictors of ABO. A forward step
method was used to define the final model and the independent
predictors of ABO. Additionally, the final model was adjusted for
those variables categorized as clinically relevant. Significant pre-
dictors of ABO were expressed in terms of odds ratio and 95%
confidence intervals (CIs). To assess the model's predictive ability of
our data, we calculated the area under the receiver operating
characteristics following a nonparametric distribution assumption. A
p value less than 0.05 was considered statistically significant. For all
calculations we used the software SPSS for Windows (IBM, SPSS
Statistics, 19 version).

3. Results

Accidental ABO after elective PTCA occurred in 43 (21.5%) of 200
patients in this study.
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